Elucidation of the disulfide bridge pattern of the recombinant human growth and differentiation factor 5 dimer and the interchain Cys/Ala mutant monomer.
Growth and differentiation factor 5 (GDF5) is involved in many developmental processes such as chondrogenesis and joint and bone formation. A recombinant monomeric human GDF5 mutant rGDF5(C84A) is in vitro as potent as the dimeric native form, and clinical investigations of rGDF5(C84A) are in progress. Native homodimeric GDF5 belongs to the transforming growth factor beta (TGF-beta) superfamily; each monomer contains a cystine knot formed by three intrachain disulfide bridges, and the monomers are connected via an interchain disulfide bridge. The disulfide bridge pattern of recombinant homodimeric rGDF5 was recently elucidated by X-ray diffraction. A combination of proteolytic degradation with thermolysin, separation of the generated fragments by reverse-phase high-performance liquid chromatography (RP-HPLC), and subsequent analyses of the disulfide-linked peptides by electrospray-mass spectrometry and matrix-assisted laser desorption/ionization time-of-flight (MALDI-TOF) mass spectrometry, amino acid analysis, and Edman degradation led to the unambiguous identification of the disulfide bridge pattern of the monomeric mutant rGDF5(C84A) and of the homodimeric rGDF5 in solution. The cystine knot of homodimeric rGDF5 exhibits the pattern Cys1-Cys5, Cys2-Cys6, and Cys3-Cys7 (three intrachain disulfide bonds), and the monomers are connected by a single interchain disulfide bridge (Cys4-Cys4) in accordance with other members of the TGF-beta superfamily. The monomeric mutant rGDF5(C84A) exhibits the same cystine knot pattern as homodimeric rGDF5.